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(57) Abrege* 

V invention a pour objet le cladinose et notamment le L-cladinose comme medicament L'invention a dgalement pour objet les 
compositions pharmaceutiques renfermant la cladinose et notamment le L-cladinose. Le cladinose pent etre utilise dans le traitement des 
phenomenes inflammatoires en m6decine humaine et animale. 
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Le cladinose a titre de medicament et les compos it ions 
pharmaceutiques le renf ermant . 

La presente invention a pour objet le cladinose a titre 
5 de medicament et les compositions pharmaceutiques le renfer- 
mant . 

L' invention a pour objet a titre de medicaments, le 
cladinose sous toutes ses formes stereoisomers possibles 
ainsi que leur melange. 
10 Le cladinose est un produit connu qui a fait 1' objet de 

differentes publications par E.H. Flynn et Coll. dans J. Am. 
Chem. Soc, 76, 3121-31 (1954), par P.F. Wiley et Coll. dans 
J. Am. Chem. Soc, 77, 3422-3 (1955) notamment. 

La synthese du cladinose et du L- cladinose en parti - 
15 culier est decrite par Howarth GB et Coll. dans Can. J. Chem. 
(1967) , 45 (19) 2253-6. 

A ce jour, aucune propriete pharmacologique du cladinose 
n'a ete decrite, aucune application therapeutique n'a ete 
envisagee. On vient de decouvrir que le cladinose et notam- 
20 ment le L-cladinose presentait d* interessantes proprietes 

pharmacologi-ques et notamment une interessante activite anti- 
inf lammatoire qui justif ie son utilisation en therapeutique 
humaine ou animal e . 

Les proprietes anti- inf lammatoires du cladinose et 
25 notamment du L-cladinose ont ete deduites d 1 etudes in-vitro 
comparant des macrolides comportant du cladinose et des 
macrolides ne comportant pas de cladinose. 

Des etudes Pharmacol ogiques realisees ensuite ont mis en 
evidence les proprietes anti-inf lammatoires du cladinose et 
3 0 notamment du L-cladinose. 

Les macrolides a 14 chainons derives de 1 ' erythromycin 
A possedent des proprietes anti-inf lammatoires . 

L ' erythromycins A par exemple a ete Studiee sur divers 
modeles experimentaux d' inflammation par Tarayre J. P. et 
35 Coll. 1987 Int. J. Tissue React. 9 : 77-85, par exemple. 

Mikasa et Coll. 1992 J. Antimicrob Chemother. 30, 339- 
347) ont mis en evidence l'activite anti-inf lammatoire de 
1 'erythromycine dans le cas de peritonite aseptique chez la 
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souris . 



Tamaoki J. et Coll. 11994 Antimicrob Agents Chemother 
, 38, 1541-1644), ont mis en evidence l'activite anti-inf lamma- 
toire chez le rat, dans le cas d • inflammation tracheale 
5 induite par le LPS (ou lipopoly saccharide) . 

L'activite anti-inf lammatoire des macrolides a egalement 
ete decrite en therapeutique : chez 1'homme, 1 • erythromycine 
s'est montree utile pour le traitement de panbronchiolites 
diffuses (cf Nagai et Coll, 1991. Respiration 58, 145-149, ou 
10 pour le traitement de l'asthme bronchigue (cf Miyatake et 
Coll. 1991, Chest. 99 : 670-673). 

on t ^? S rf ! r ° PrigtSs anti-inflammatoires de la roxithromycin 
ont ete decrites par C. Agen et Coll. dans Agents Actions 
1993, 38 : 85-90 sur des tests classiques d'activite anti- 
15 inf lammatoire comme le test de l'oedeme plantaire aigu a la 
carraghenine chez le rat, ou le test de 1'oedeme plantaire 
aigu a la poly-L-arginine ou 1'oedeme aigu induit par 1'huile 
de croton. ■ 

II a ete decrit que les macrolides et notamment la 
20 roxithromycin, la dirithromycine, 1 ' erythromycylanine et 
1 erythromycine A inhibent in vitro la production d'oxydants 
par les phagocytes a une etape se situant en amont de la 
^constitution de 1' enzyme clef des phagocytes, la NADPH 
oxydase. 

25 ces propriety d' inhibition de la production d'oxydants 

par les phagocytes ont ete decrites par exemple par MT Labro 
et Coll. dans Journal of Antimicrobial Chemotherapy 1993 31 
Suppl. c. 51-64 ou Journal of Antimicrobial Chemotherapy ' 
1989., 24, 561-572, ou 1992, 30 509-523. 
30 on a observe egalement que les macrolides induisaient la 

degranulation de polynuclSaires neutrophils humains ( PN ) in 
yitro de maniere independante de leur accumulation cellulaire 
(cf a ce sujet les articles de Abdelghaffar H. et Coll 

35 T^ T °t' A ^ ntS ChGmOCher 1994 ' 38 : 1548-1554, Labro M.T. 

35 et coll. Program and Abstr. of the 33d Intersci. Conf . Anti- 
microb. Agent Chemother 1993 , abstr. 309). 

Les structures chimigues de macrolides induisant a la 
fois la degranulation et inhibant la production d'oxydants 



WO 97/00684 — _ PCT/FR96/00943 



(azithromycine, clarithromycine, dirithroraycine, ery thromy cy - 
lamine, roxithromycin) ont un point cbmmun : la presence 
d'un cladinose en 3 . 

Des etudes portant sur des macrolides connus qui ne 
5 comportent pas de cladinose comme la roxithromycin descladi- 
nosylee ou la clarithromycin descladinosylee ont clairement 
montre que ces molecules se ♦ coraportaient dif f eremment des 
molecules comportant un cladinose, comme le montrent les 
resultats de tests exposes ci-apres dans la partie experimen- 
10 tale. 

L 1 invention a done pour objet le cladinose et notamment 
le L- cladinose a titre de medicament. 

Le cladinose et notamment le L- cladinose presentent 
d'interessantes proprietes anti-inf lammatoires qui permettent 
15 leur utilisation notamment dans le traitement des algies 
musculaires, articulaires ou nerveuses, de I'asthme, des 
affections rhumatismales, des douleurs dentaires et des 
inflammations de la peau. 

L ' invention a done egalement pour objet le cladinose et 
20 notamment le L-cladinose a titre de medicament anti- inf lamma- 
toire. 

La posologie utile s'echelonne entre 10 et 300 mg par 
jour chez l'adulte en fonction de la voie d 1 administration et 
de 1' affection traitSe. 
25 L 1 invention a egalement pour objet les compositions 

pharmaceutiques renf ennant comme principe act if au moins un 
des medicaments definis ci-dessus. 

Ces compositions peuvent etre adminis trees par voie, 
buccale, rectale, parenterale ou par voie locale en applica- 
3 0 tion topique sur la peau et les muqueuses. 

Elles peuvent etre solides ou liquides et se presenter 
sous les formes pharmaceutiques couramment utilisees en 
medecine humaine, comme par exemple, les comprdlmes simples ou 
drageifies, les gelules, les granules, les suppositoires, les 
35 preparations injectables, les pommades, les cremes, les 

gels ; elles sont preparees selon les methodes usuelles. Le 
ou les principes actifs peuvent y etre incorpores a des 
excipients habituellement employes dans ces compositions 
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pharmaceutiques, tels que le talc, la gomme arabique le 
lactose, l'amidon, le stearate de magnesium, le beurre de 
cacao, les vehicules aqueux ou non, l es corps gras d'origine 
animale ou vegetale, les derives paraf f iniques. les glycols 
5 les divers agents mouillants, dispersants ou emulsifiants 
les conservateurs • 

Ces compositions peuvent egalement se presenter sous 
forme d'une poudre destinee a ecre dissoute extemporanement 
dans un vehicule approprie. par exemple de l'eau sterile 
10 apyrogene. 
Exemple : 

Le L-cladinose a ete prepare en suivant par exemple le 
mode operatoire decrit par Howarth GB et Coll. dans Can J 
Chem. (1967) 45 (19) 2253-6, ' " 

15 I - Exemple de comprimes : 

On a prepare des comprimes renf ermant : 
L-cladinose 150 mg 

Excipient qsp x g 

20 xf a± v. d ! 1,eXCipient : amidon ' talc, stearate de magnesium. 
20 II - Etude de la production d'O^ par les polynucleaLs 

(lTmg/1) " hUraa±nS SCimUl ' S (PMA> Sn Pr€SenCe dS -Glides 

Col! ^ Pr °' OCOle dU C6SC Utilisg ^crit par MT Lab ro et 

25 ^7^" 1 ^ toti miCr ° bial ^emotherapy (X989) 24, 

Description du test : 

(PN) es e t m l t 1 0 ' iSIRe r^ 1 " ^ P ol ^-ires neutrophils 
c IrZt T T teClmiqUe ^ rgdUCti ° n du Cochrane 
30 L f f P " SUPSrOXyde -i~t«e (SOD) , decrite par 
30 Cohen H.J. et Chovaniec M.E. J. Clin. Invest. 1978, Si 
1081-1087. cette technique spectrophotometries permet de 
su^vre en cinetique la reduction du cytochrome c par l-o," 
produit p ar les polynucleaires neutrophiles stimules par du 
(100 mg/ml - phcrbol myristate acetate) ou un autre 
35 stimulant. Les resultats sont exprimes en nmoles d-O," pro- 
fit par lO^PN/min. Dans les tests portant sur les substances 
analysees (macrolides avec et sans cladinose) , les PN sont 
prealablement incubes dans un milieu controle (tampon de 
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5 

dilution) ou en presence de macrolides, pendant 5, 30 ou 
60 minutes. 

Les resultats obtenus sont les suivants : 

5 Tableau 1 : 

Production d'C^* par les PN stimules (PMA) 
en presence de macrolides (100 mg/1) 

Temps d' incubation 
10 30 minutes 60 minutes 

Controle : Vi nmole/10 € PN/min 

= 100> 4 ± 1.7 (4 exp. ) 4 ± 1.4 

15 moyenne ± SEM 

% de la reponse controle en presence de macrolides 

Roxitbromycine 0.6 ± 0.6 (4 exp.) 0 ± 0.0 

20 Roxitbromycine 84 ± 14.7 (4)* 76 ± 3.9 (4)* 

sans cladinose 

i 

Claritibromycine 49 ± 18.2 (3 exp.) 24 ± 8.8 (4) 

Claritbromycine 92. ± 10.0 (3 exp.)* 69 ± 4.2 (4) 

25 III - Etude de la degranulation induite par les macrolides 
L' etude a ete faite selon le protocole du test decrit 
par H. Abdelgbeffar ec Coll. dans Anti microbial. Agents and 
Cbemotberapy 1994 , 38, 7 : 1548-1554. 

Le protocole est le suivant : Degranulation 

30 Les polynucleaires neutropbiles (PN) incubes (5 180 

min. ) dans un milieu controle (tampon de dilution) ou en 
presence de macrolides, sont centrifuges. Les activites 
enzymatiques sont mesurees dans le culot cellulaire et le 
surnageant, et la degranulation induite est exprimee par le % 

35 d'activite enzymatique dans le surnageant sur la somme (culot 
+ surnageant) . 

Les dosages enzymatiques sont effectues d'apres les 
techniques classiques decrites par Talalay et Coll. 1946, J. 
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Biol. Chem. i 66 . 756-772 pour la P - glucuronidase et par 
Lxtwac* G. 1955 P roC . Soc. Exp. Biol. Med. B9 : 401-403 pour 
le lysozyme. F 

5 Les resultats sont les suivants : 

Tableau 2 : 

Degradation induite par les macrolides 

10 

Temps a' incubation 
60 minutes 180 mi nutes 

Enzyme : P- glucuronidase 

Control e : -.o , , c lA 

15 degranulation spontanee moyenne ± SEM 



Roxi t hr omy c ine 



Roxithromycine 15 ± 3 . x (4) *. 

descladinose 



« ± 3.7 (4 exp.)* 56 ± 2.3 (4)* 

24 ± 2.4 (4) 



20 

Clarithromycin 45 ± 3.0 (3)* 60 + 6 l ( 2 ) 

Clarithromycin 18 ± 2ml (3) „ 2g + ~ ^ 2 

descladinose ~ (2) 

25 Lysozyme 

Controle : 15 + , „ 

15 * 2.0 (4) 19 ± 21 {4) 



Roxithromycine 39 ± 1>4 (4) , 



Roxi thromycine 
30 descladinose 



16 ± 2.3 (4)** 



47 ± 4.6 (4)* 
24 ± 3.1 (4) ** 



Clarithromycine 4 0 ± 2.7 (3) * 55 + i 4 (2) 

Clarithromycin 2l± 4 . 9 (3) „ ^ ' 

descladinose 

35 

* P < 0.05 versus contr6le 

** p < 0.05 versus la molecule mere 
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De ces deux tableaux de resultats, on peut deduire que 
le L,-cladinose est responsable en totalite ou en partie des 
proprietes anti- inf lammatoires des macrolides. 

Ces proprietes anti -inf lammatoires ont ensuite ete mises 
5 en evidence sur des tests classiques d'activite anti- inf lam- 
matoires decrits dans la litterature comme le test de 
l'oedeme plantaire aigu a la carraghenine chez le rat, le 
test de l'oedeme plantaire aigu a la poly-L-arginine ou 
encore le test de l'oedeme aigu induit par I'hiiile de croton. 
10 {Les protocoles utilises figurent notamment dans 1' article de 
C. Agen et Coll. Agents Actions 38, 1993, p. 85-90) . 

Les resultats obtenus sur ces tests confinnent I'acti- 
vite anti- inf lammatoire du L-cladinose. 
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1) A titre de medicament, le cladinose sous toutes ses formes 
stereoisomeres possibles ainsi que leur melange. 
5 2) A titre de medicament le L- cladinose . 

3) A titre de medicament anti-inf lammatoire le cladinose et 
notamment le L- cladinose, 

4) Les compositions pharmaceutics renfermant comme principe 
actif au moins un medicament selon I'une quelcongue des 

10 revendications l a 3 . 
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room temperature under N2 was treated sequentially with acetic acid (1 14 u,L, 2.00 mmol). f (1 - 
ethyoxycyclopropyl)oxy]trimethylsilane (200 |iL, 1 .00 mmol), and NaBH3CN (63 mg, 1 .00 
mmol), stirred at room temperature for two hours, heated to reflux for 12 hours, diluted with 
ethyl acetate (30 mL), washed sequentially with 5% Na2CC>3 and brine, dried (Na 2 S04), 

10 filtered, and concentrated. The residue was purified by column chromatography on silica gel 
with aVadiem of 2% methanol in methylene chloride to 5% methanol in methylene chloride 
containing 1% ammonium hydroxide to provide 54.4 mg of the desired compound as a white 
solid. -MS (ESI(+)) 792 (M+H)+. HRMS (ESI(+)) m/z calcd for C44H61N3O10: 8 14.4249 
(M+Na) + . Found 814.4243. 

15 

Example 2 1 

Compound of Formula fill: R is -CH 7 CH=CH-(3-auino tvlV RP is H. W is absent. R w is H. 

Rl is CH 2 -tt- r>vridvn. R2is CHi 
A solution of a sample of Example I in methanol (5 mL) at 0 "C under N2 was treated 

20 sequentially with acetic acid (114 |iL, 2.00 mmol), 3-pyridmcearhoxaldehydc (94 }iL, 1 .00 

mmol) , and sodium cyanoborohydride (63 mg 1.00 mmol), warmed to room temperature with 
stirring over 18 hours, diluted with ethyl acetate (30 mL), washed sequentially with 5% 
Na2CC>3, 2% tris(hydroxymethyl)aminomethane, and brine, dried (Na 2 S04). filtered, and 
concentrated. The residue was purified by column chromatography on silica gel with 5% 

25 methanol in methylene chloride containing 1 % ammonium hydroxide to provide 1 32 mg (78%) 
of the desired compound as an off-white foam. 
MS (APC1) 843 (M+H)+. 

HRMS (ESI(+)) m/z calcd for C47H63N4O10: 843.4544 (M+H) + . Found: 843.4562. 
Anal, calcd for: C, 66.96; H, 7.41, N, 6.65. Found C, 66.97; H, 7.45; N, 6.57. 

30 

Example 22 

Compound of Formula (11): R is -CfrbCr^CH-G-ouino lvll RP is H. W is absent. R w i s LL 

Rl is CH 2 -( '3-hvdroxv P henvn. R 2 is CFh 
A solution of a sample of Example 1 (1 50 mg, 0.200 mmol) in methanol (5 mL) at 0 °C 
35 under N 2 was treated with 3-hydroxybenzaldehyde (122 mg, 1 .0 mmol), stirred for 5-10 
minutes, treated with acetic acid (1 14 }lL, 2.00 mmol), stirred at 0 °C for 10-15. minutes, 
treated with sodium cyanoborohydride (63 mg, 1.00 mmol), warmed to room temperature over 
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18 hours, stirred for 48 hours, treated with ethyl acetate (20 mL), washed sequentially with 5% 
NaHC03, 2% tris(hydroxymethyl)aminomethane, and brine. If any aqueous extract was too 
basic (pH 10-12) and contained product, it was treated with NH4CI and back-extracted with 
ethyl acetate. The combined organic extracts were washed with brine, dried (Na2SC>4), 
filtered, and concentrated. The residue was purified by column chromatography on silica gel 
with a gradient of 5% methanol in methylene chloride containing 1 % ammonium hydroxide to 
provide to provide 97. 1 mg of the desired compound as a yellow solid. 
MS (ES1(+)) m/z 858 (M+H)+ 

pxptpiplg 23 

Compound of Formula OOP; R is -CH?CH«CH>f3Kiuinol vl\ RP is H. W is absent R w i s H , 
R 1 is CH?-(2>hvdroxv-3^ferf-butvl-5-methvlDhenvlVR2 j s CH 2 
A solution of a sample of Example 1 (28 mg, 0.037 mmol) and 3-/erf-butyl-5- 
methylphenol (1.5-2.0 equivalents) in toluene (1 mL) in a 1 dram vial was treated with 
paraformaldehyde (2 equivalents), warmed to 90 °C for 1 8 hours, and concentrated. If 
necessary, the vial was uncapped and warmed to permit the toluene to evaporate and drive the 
reaction to completion. The residue was purified by column chromatography on silica gel with 
acetone to provide the desired product. 
MS (ES1(+)) m/z 928 (M+H)+. 

gxamplg 24 

Compound of Formula 01): R is ^^C H^H-G-quinolvn. RP is H. W is absent R w is I-L 
R* is CH?-(2-hvdroxv-3,4-dimethvlDhenvn.R2 is CH 2 
A sample of Example 1 , paraformaldehyde, and 3,4-dimethylphenol were processed as 
described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 886 (M+H)+ 

Example 25 

Compound of Formula (II): R is -CH 2 CH=CH-n-quinolvn. RP is H. W is absent R w i s H . 
R* is C H7-f2-hYdroxY-3>methoxv-5-f2-proDenvniihenvlVR2 is CH 2 
A sample of Example 1 (28 mg, 0.037 mmol). paraformaldehyde, and 3-allyl-5- 
methoxyphenol were processed as described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 928 (M+H)+ 
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Example 26 

Com pound of F o rmula OTV R is -CHoCll=C.H-(3-qmnolvn, RP U H. W is-absent, R w is H, 
Rl is CH?-a-hvriroxv-3-methoxv-5- mp.thvlphenvn. R 2 is CFh 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-methoxy-5- 
methylphenol were processed as described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 902 (M+H) + . 

Example 27 

Com pound of Formula ATI: R is -CH 2 CH=CH-(3-Quinolvn, RP is H, W is absent, R w is H, " 
Rl is CH ? -(2-hvdroxv-5-cvclo pentvlphenvl).R 2 is CHt 
*A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3- 
cyclopentylphenol were processed as described in Example 9 to provide the desired compound. 
MS (E$I(+)) m/z 926 (M+H)+ 

Example 28 

Compound of Formula (TP: R is -CH 7 CH= CH.f3- au inolvn. RP is H. W is absent, R w is H, 
R 1 is CH2-<'2-hvdroxv-5-carboxa midophenvn. R 2 is CHy 
A sample of Example 1 (28 mg, 0.037 mmol). paraformaldehyde, and 3- 
hydroxybenzamide were processed as described in Example 9 to provide the desired 
compound. 

MS (ESI(+)) m/z 901 (M+H) + . 

Example 29 

Compound of Formula flD: R is -CH2CH =CH-(3-auinolvl). RP is R W is absent, R w is H, 
R> is is CH2-r2-hvdroxv-3-methoxv-5-f2-m ethoxvcarbonvlcthvl)phenvl), R 2 is CH3 

A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-(3- 
hydroxyphenyO-propionic acid methyl ester were processed as described in Example 9 to 
provide the desired compound. 
MS (ESI(+)) m/z 944 (M+H)+. 

Example 30 

Compound of Formula fDV. R is -CrfrCH^CH-G-au inolvn. RP is H. W is absent, R w is H, 
R' is CH2-f2-hvdroxv-3-methvl-5-fluoroph envn. R 2 is CHy 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-fluoro-5- 
methylphenol were processed as described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 890 (M+H)+. 
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Example 31 

Cpmppund of Formula (TO; R is -CH-7CH=CH-r3-m unoIvlV RP H. W is absent, R" is H , 
R 1 is CH7-f2-hvdroxv-3-methoxv-5-acrtv i Dh e nvlV R2 is ru z 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 1 -(3-hydroxy-5- 
methoxy-phenyl)ethanone were processed as described in Example 9 to provide the desired 
compound. 

MS (ESI(+)) m/z 930 (M+H)+. 

Example 32 

Cpmppund Of Formula (TO; R is -CH7CH=CH-< ; 3-n,nnnI^) | rp is H . W jg absent. Rw iK H , 
R' is CH7-f2-hvdroxv-3-hr omonhenvlV R2 j s C H 2 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-bromophenol 
were processed as described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 936 (M+H)+. 

Examnle 33 

. Compound of FoPTWla (IT); B 15 -C H ? CH=CH - n - nu inolvn. RP is H , W is absent. R w i s H ' 
R 1 it CH?-(2-hvdroxv-3-methoxv-S- a lkoxvc:nrhnnvlnhenvn- R2 is 
A sample of Example 1 (28 mg, 0.037 mmol). paraformaldehyde, and 3-hydruxy-5- 
methoxybenzoic acid methyl ester were processed as described in Example 9 to provide the 
desired compound. 
MS (ESI(+)) m/z 946 (M+H)+. 

Example 34 

Comppund of Formula (TT) ; R is -C^CH ^ TH -n-mnnnlvh , rp is H. W is absent, R w i« H, 
R 1 is CH7-r2-hvdroxv-3 -ethvlphp.n Y |). R2 i s ch 2 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-ethylphenol 
were processed as described in Example 9 to provide the desired compound. 
MS (ESI(+)) m/z 886 (M+H)+. 

Example 35 

Cpmppund of Formula (TO; E ifi -rH ? CH =rH-(3 - nnin olvn. RP is H W ; s absent Rw j s h 
R 1 is CH ? -(7.-hvdroyy-5-isohiitvl r > , e nvn, r2 ix rHl 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-sec- 
butylphenol were processed as described in Example 9 to provide the desired compound 
MS (ESI(+)) m/z 9 1 4 (M+H)+. 
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Exam ple 36 

Com pound of Formula OP: R is -CH ? CH=C H - f3-quinolyl\ RP is H , W is absent, R w i s H, 
Rl is CHg^a-hydroxv^^me thvl-S-diethviamino-e-methvlphenvl)^ 2 is CHi 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 
3-diethylaminomethyl-2,5-dimethylphenol were processed as described in Example 9 to 
provide the desired compound. 
MS (ESI(+)) m/z 97 1 (M+H)+ 

Example 37 

Compound of Formula fTO: R is -CHoCH^H-G-quinolvn, RP is fcL W i s absent, R w i s H, 
- EllS CH2-r2-hvdroxv-4>methvl>5>bromo-6->methvlDhenvn, R 2 is CHi 

A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3-brorno-2.4- 
dimethylphenol were processed as described in Example 9 to provide the desired compound. 
MS (ES1(+)) m/z 964 (M+H) + . 

Example 38 

Compound of Formula (ID: R is -CT2CH=CH-(3-quinolvn. R P is H. W is absent R w i s H. 
Rl is CH2-f2-hvdroxv-3-hvdroxviTiclhvlDh envi). R 2 is CFh 
A sample of Example 1 (28 mg, 0.037 mmol), paraformaldehyde, and 3- 
hydroxymethylphenol were processed as described in Example 9 to provide the desired 
compound. 
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WHAT IS CLAIMED IS: 

1 . A compound selected from the group consisting of 




(in) o 
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(IV) 




, and 




(V) 

or a pharmaceutically acceptable salt, ester or prodrug thereof, 
wherein 

Ri and R 2 , with the proviso that R> and R 2 are not both methyl, are independently 
selected from the group consisting of 

(1) hydrogen, 

(2) C i-Q-alkyl optionally substituted with a substituent selected from the 
group consisting of 

(a) halogen, 

(b) C3-C6-cycloalkyl, 

(c) aryl, 

(d) substituted aryl, 

(e) heteroaryl, 

(f) substituted heteroaryl, 

(g) -CHO, 

(h) -C(0)-Ci-C6-alkyL and 

(i) -C(0)-NR'R", wherein R' and R" are independently selected from the 
group consisting of hydrogen, Ci-C 3 -alkyl, Ci-C 3 -alkyl substituted 
with aryl, substituted aryl, heteroaryl, and substituted heteroaryl. 
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(3) C2-C6-alkyl optionally substituted with a substituent selected from the 
group consisting of 

(a) Cj-Q-alkoxy, 

(b) -NR'R", wherein R' and R" are as previously defined. 

(c) -NH-C(0)-Ci-C6-alkyI, 

(d) -NH-C(0)-0-Ci-C6-alkyl, 

(e) -0-C(0)-0-Ci-C^-alkyl, 

(f) -0-C(0)-Ci-C6-alkyI, 

(g) -CH(=N-0-C,-C6-alkyl), 

(h) -C(=N-0-Ci-C6-alkyl)-Ci.C 6 -alkyl, 

(i) -CH(=N-NH-Ci-C6-aIkyl), and 

(j) -C(=N-NH-Ci-C6-alkyl)-Ci-Q,-alkyl, 
(4) C3-C6-alkenyl optionally substituted with a substituent selected from the 
group consisting of 

(a) halogen, 

(b) C3-C6-cycloalkyl, 

(c) aryl, 

(d) substituted aryl, 

(e) heteroaryl, 

(f) substituted heteroaryl, 

(g) -NH-C(0)-Ci-C6-aIkyl, 

(h) -NH-C(0)-0-Ci-C6-alkyl, 

(i) -0-C(0)-O-C,-C6-alkyl, 
(j) -O-QO-Ci-Q-alkyl, 
(k) -CHO, 

(I) -C(0)-Ci-C 6 -alkyl, 

(m) -C(0)-NR'R", wherein R' and R" are as previously defined, 
(n) -CH(=N-0-Ci-C6-alkyl), 
(o) -^N-O-d-Q-alkyO-C-Q-alkyl, 
(p) -CH(=N-NH-Ci-C 6 -alkyl), 
(q) -C(=N-NH-C|-Q$-alkyl)-Ci-C 6 -alkyl, and 
(r) -C(0)-0-C,-C6-alkyl, 
(5) C 3 -C6-alkynyl optionally substituted with a substituent selected from the 
group consisting of 

(a) halogen, 

(b) C3-C6-cycloalkyl, 

(c) aryl, 
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(d) substituted aryl, 

(c) heteroaryl, and 

(f) substituted heteroaryl, 

(6) C3-C6-cycloalky! t 

(7) -CHO, 

(8) -C(0)-Ci-Ce-alkyU 

(9) -C(0)-NR'R'\ wherein R' and R M are as previously defined, and 

(10) -C(0)-aC!-Ce-alkyl, 

or R 1 and R 2 taken together may be -(CH2)p-, wherein p is 3-to-7, which taken 
together with the nitrogen atom to which they are attached, thus form a heterocyclic ring 
containing one nitrogen atom and from 3 to 7 carbon atoms; 

* R is selected from the group consisting of 

(1 ) methyl substituted with a substituent selected from the group consisting of 

(a) -CN, 

(b) -F, 

(c) -CO2R 3 wherein R 3 is Q-Cs-alkyl, aryl-substituted Ci-C3-alkyl, 
or heteroaryl-substituted Ci-C3-alkyl, 

(d) -S(0) n -R 3 wherein n is 0, 1, or 2, and R 3 is as previously defined. 

(e) -NH-C(0)-R 3 where R 3 is as previously defined, 

(f) • -NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are independently selected from 

the group consisting of 

(i) hydrogen, 

(ii) Ci-C 3 -alkyI, 

(iii) Ci-C3-alkyl substituted with aryl, 

(iv) Ci-C3-alkyl substituted with substituted aryl, 

(v) C|-C3-alkyl substituted with heteroaryl, and 

(vi) Ci-C3-alkyl substituted with and substituted heteroaryl, 

(g) aryl, 

(h) substituted aryl, 

(i) heteroaryl, 
and 

(j) substituted heteroaryl, 

(2) C 2 -Cio-alkyl, 

(3) C2-Cio-alkyl substituted with one or more substituents selected from the 
group consisting of 

(a) halogen, 
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(b) hydroxy, 

(c) Ci-C3-alkoxy, 

(d) Ci-C3-alkoxy-Ci-C3-alkoxy, 
(c) oxo, 

(f) -N 3 , 

(g) -CHO, 

(h) -(>S02-(substituted Ci-C6-alkyI), 

(i) -NR 6 R 7 wherein R 6 and R 7 are selected from the group 
consisting of 

(i) hydrogen, 
(») Ci-Ci 2 -aIkyI, 

(iii) substituted Ci-C^-alkyl, 

(iv) Ci-Ci2-aIkenyI, 

(v) substituted Q-Cu-alkenyl, 

(vi) Ci-Ci2-alkynyl, 

(vii) substituted Ci-Ci2-alkynyI, 

(viii) aryl, 

Ox) C3-C8-cycloalkyl, 

(x) substituted C 3 -C8-eycloalkyl, 

(xi) substituted aryl, 

(xii) heterocycloalkyl, 

(xiii) substituted heterocycloalkyl, 

(xiv) Ci-Cj2-aIkyI substituted with aryl, 

(xv) Ci-Cj2-alkyl substituted with substituted aryl, 

(xvi) Cj-C]2-alkyl substituted with heterocycloalkyl, 

(xvii) Ci-Cf2-alkyl substituted with substituted heterocycloalkyl, 

(xviii) Cj-Cj2-alkyl substituted with C3-C8-cycloaIkyl, 

(xix) Cj-Ci2-alkyl substituted with substituted C 3 -C8-cycioalkyI t 

(xx) heteroaryl, 

(xxi) substituted heteroaryl, 

(xxii) Cj-C|2-alky! substituted with heteroaryl, 
and 

(xxiii) Ci-Ci2-alkyl substituted with substituted heteroaryl, 
or 

R 6 and R 7 are taken together with the atom to which they are attached 
form a 3-10 membered heterocycloalkyl ring which may be substituted 
with one or more substituents independently selected from the group 
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10 



15 



20 



25 



. 30 



consisting of 

(i) halogen, 

(ii) hydroxy, 

(Hi) Ci-C3-alkoxy, 

(iv) Ci-C3-alkoxy-Ci-C3-alkoxy, 

(v) oxo, 

(vi) Ci-C 3 -alkyl, 

(vii) halo-Ci-C3-alkyl, 

and 

(vii) Ci-C 3 -alkoxy-Ci-C3-alkyl, 

(j) -COlR 3 wherein R 3 is as previously defined, 

(k) -C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 

(!) =N-OR 3 wherein R 3 is as previously defined, 

(m) -CsN, 

(n) -0-S(0) n -R 3 wherein n and R 3 are as previously defined, 

(o) aryl, 

(p) substituted aryl, 

(q) heteroaryl, 

(r) substituted heteroaryl, 

(s) C3-C8-cycloalkyl, 

(t) substituted C3-C8-cycloaIkyK 

(u) Ci-Ci2-alkyl substituted with heteroaryl, 

(v) heterocycloalkyl, 

(w) substituted heterocycloalkyl, 

(x) -NH-C(0)-R 3 where R 3 is as previously defined, 

(y) -NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 

(z) =N-NR 6 R 7 wherein R 6 and R 7 are as previously defined, 

(aa) =N-R 3 wherein R 3 is as previously defined, 

(bb) =N-NH-C(0)-R 4 wherein R 4 is as previously defined, 

and 

(cc) =N-NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 
(4) C3-alkenyl substituted with a moiety selected from the group consisting of 



(a) 
(b) 

(c) 
(d) 
(e) 



halogen, 
-CHO, 



-CO2R 3 where R 3 is as previously defined, 
-C(0)-R 4 where R 4 is as previously defined, 
-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined. 
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(f) 


-CsN, 


(g) 


aryl, 


(h) 


substituted aryl, 


(i) 


heteroaryl. 


0) 


substituted heteroaryl, 


(k) 


C3-C7-cydoalkyl, 


and 




(1) 


Ci-Ci2-alkyl subsdtuted with heteroaryl, 



(5) d-Cjo-alkenyl, 

(6) Q-Cio-alkenyl substituted with one or more substituents selected from the 
group consisting of 

(a) halogen, 

(b) Ci-C 3 -alkoxy, 

(c) oxo, 

(d) -CHO, 

(e) -CO2R 3 where R 3 is as previously defined, 

(f) -C(0)-NR4R5 wherein R 4 and R5 are as previously defined. 

(g) -NR 6 R7 wherein R6 and R7 are as previously defined. 

(h) =N-0-R3 wherein R 3 is as previously defined, 
(0 -CsN, 

(j) -0-S(0)„-R3 wherein n is 0, I . or 2 and R 3 is as previously defined. 

(k) aryl, 

0) substituted aryl, 

(m) heteroaryl, 

(n) substituted heteroaryl, 

(o) C 3 -C7-cycloalkyl, 

(p) Ci-Cj2-alkyl subsdtuted with heteroaryl, 

(q) -NH-C(0)-R3 where R3 is as previously defined, 

(r) -NH-C(0)-NR4R5 whereinR 4 andR 5 are as previously defined, 

(s) =N-NR6R7 wherein R6 and R7 are as previously defined, 

(t) =N-R3 wherein R3 is as previously defined, 

(u) =N-NH-C(0)-R3 where R3 is as previously defined, 

and 

(v) =N-NH-C(0)-NR4R5 wherein R 4 and r5 are as previously defined 
(7) C 3 -Cio-alkynyl, 
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(8) C3-Cio*alkynyl substituted with one or more substituents selected from the 
group consisting of 

(a) trialkylsilyl, 

(b) aryl, 

,(c) substituted aryl, 

(d) heteroaryl, 
and 

(e) substituted heteroaryl, 

with the proviso that when R is allyl and R 1 is methyl, R 2 is not H; 



RP is hydrogen or a hydroxy protecting group; 

R* is selected from the group consisting of 

(1) hydrogen, 

(2) Ci-C^-alkyU optionally substituted with one or more substituents selected from 
the group consisting of 

(a) aryl, 

(b) substituted aryl, 

(c) heteroaryl, 

(d) substituted heteroaryl, 

(3) a group selected from option (2) as previously defined further substituted with 
-CH2-M-R 8 , wherein M is selected from the group consisting of 

(i) -O-, 

(ii) -NH-, 

(ii) -N(CH 3 K 

(iv) -S(0) n -, wherein n is as described previously, 

(v) -NH-C(O)-, and 

(vi) -C(0)-NH-, 
and 

R 8 is selected from the group consisting of 

(i) -(CH2)n-aryl, wherein n is as described previously, 

(ii) -(CH2)n-substituted aryl, wherein n is as described previously, 

(iii) -(CH2)n-heteraaryl, wherein n is as described previously, 

(iv) -(CH2) n -substituted heteroaryl, wherein n is as described previously, 
and 

(v) -(CH2)n-heterocycloalkyl, wherein n is as described previously; 
and 



-79- 



WO 99/16779 

PCT/US98/I931 

W is absent or is selected from the group consisting of -O-, -NH- and -N(CH 3 )-. 
• A compound according to Claim 1 which is selected from the group consisting 

Compound of Formula (I), R is -CH 2 CH=CH-(3-quinolyl), RP is H, R 1 is methyl, R2 
is hydrogen; 

Compound of formula (II), R is -CH 2 CH=CH-(3- qu i„olyl), RP is acetyl. Ri is H R2 
is CH3, W is absent, R w is H; 

Compound of Formula (10; R is -CH 2 CH=CH-(3-quino!yl), RP is H, W is absent * 

R w isH, RI isH, R2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3- qH inolyl). RP i s H, W is absent 

R w is H, Rl is acetyl, R2 j s C H 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyl), RP is H. W is absent 

R w is H. Rl is CH 2 C(0)-0-CH 2 CH 3 . R2 is C H 3 - 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinoiyl), RP is H, W is absent 

R w is H, Rl is CH 2 CH=CH 2 , R2 is C H 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyI), RP is H, W is absent 

R w is H, Rl is CH 2 CH 2 F. R2 is C H 3 ; 
Compound of Formula (II); R is -CH 2 CH.CH-(3- q uinoIyi), RP is H, W is absent 

R w is H, Rl is CH 2 -phenyI, R2 is C H 3 - 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyl), RP is H. W is absent 

R w isH, Rl isCH 2 -CN, R2 is CH 3 - 
Compound of Formula (II); R is -CH 2 CH=CH-(3- qu inoIyI), RP is H, W is absent, 

R w is H, Rl is CH 2 -C S CH, R2 is C H 3 - 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyl), RP is H, W is absent. 

R w is H, Rl is CH 2 CH 2 CH 3 , R2 is CH3; 
Compound of Formula (.1); R is -CH 2 CH=CH-(3- q uino.y,), RP h H , W is absent 

R w is H, Rl is CH 2 -cycIopropyl, R2 is C H 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyl), RP i s H) W is absent, 

ls H ' Rl »s cyclopropyl, R2 j s C Hy 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uino,y>), RP „ H , W is absent, 

R w is H, Rl is CH 2 -(3-pyridyI), R2 i>s C H 3 ; 
Compound of Formula. (II); R is -CH 2 CH=CH-(3- q uinoIyI), RP is H , W is absent. 

R w is H, Rl , s CH 2 -(cyclo-C 3 H 5 ), R2 is CH 3 ; 
Compound of Formula (II); R „ -CH 2 CH=CH-(3- q uino,yI), RP is H, W is absent, 

R w is H, Rl ls CH 2 CH 2 CH 3 , R2 is C H 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3- q uinolyl), RP is H, W is absent. 
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R* is H, R 1 is CH 2 CH=CHC6H.«i, R 2 «s CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinoiyl), RP is H, W is absent. 

rw is H, R 1 is CH 2 C(=CH 2 )C(0)OCH 3 , R 2 is CH 3 : 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H. W is absent. 

R* is H, R 1 is CH 2 C(=CH 2 )CH 3 , R 2 is CH3; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent, 

R w is H, R l is cyclo-C3H5, R 2 is CH3; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H. W is absent. 

Rw is H, R l is CH 2 -(3-pyridyl). R 2 is CH3; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H. W is absent. 

R w is H, R l is CH 2 -(3-hydroxyphenyl), R 2 is CH 3 ; 
Compound of Formula 01); R is -CH 2 CH=CH-(3-quinoiyl), RP is H, W is absent. 

R w is H, R 1 is CH 2 -(2-hydroxy-3-*err-butyl-5-methylphenyl). R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H, W is absent. 
¥ R w is H, R 1 is CH 2 -(2-hydroxy-3,4-dimethylphenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent. 

R w is H, R 1 is CH2-(2-hydroxy-3-methoxy-5-(2-propenyl)phenyl). 

R 2 is CH 3 ; 

Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H, W is absent. 

R w is H, R 1 is CH 2 -(2-hydroxy-3-methoxy-5-methyIphenyl). R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H. W is absent. 

R w is H, R 1 is CH 2 -(2-hydroxy-5-cyclopentylphenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H. W is absent, 

R w is H, R 1 is CH 2 -(2-hydroxy-5-carboxamidophenyl), R 2 is CH 3 : 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent. 

R w is H, R 1 is is CH 2 -(2-hydroxy-3-methoxy-5-(2- 

methoxycarbonylethyl)phenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl). RP is H, W is absent. 

R w is H, R 1 is CH 2 -(2-hydroxy-3-methyl-5-fluorophenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent 

R w is H, R 1 is CH 2 -(2-hydroxy-3-methoxy-5-acetylphenyI), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinoIyl), RP is H, W is absent, 

R w is H, R l is CH 2 -(2-hydroxy-3-bromophenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinoIyl), RP is H, W is absent, 

R w is H, R 1 is CH 2 -(2-hydroxy-3-methoxy-5-alkoxycarbonylphenyl), 

R 2 is CH 3 ; 
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Compound of Formula (II); R is -CH 2 CH=CH-(3-quinoIyi), RP is H, W is absent. 

R w is H, R 1 is CH 2 -(2-hydroxy-3-ethyIphenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH2CH=CH-(3-quinoIyl), RP is H, W is absent. 

R w is H, R> is CH 2 -(2-hydroxy-5-isobutylphenyl), R 2 is CH 3 ; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent, 

R w is H, R» is CH 2 -(2-hydroxy-3-methyl-5-diethylamino-6- 

methylphenyl), R 2 is CH3; 
Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H, W is absent. 

R w is H, R 5 is CH 2 -(2-hydroxy-4-methyl-5-bromo-6-methylphenyl). 

R 2 is CH3; and 

Compound of Formula (II); R is -CH 2 CH=CH-(3-quinolyl), RP is H. W is absent. 
R w is H, R 1 is CH 2 -(2-hydroxy-3-hydroxymethylphenyl). R 2 is CH3. 

A pharmaceutical composition for treating bacterial infections comprising a 
therapeutically effective amount of a compound of Claim 1 or a pharmaceutical ly 
acceptable salt or ester thereof in combination wi th a pharmaceutically acceptabie 
carrier. 

A method for treating bacterial infections comprising administering to a mammal in 
need of such treatment a pharmaceutical composition containing a therapeutically- 
effective amount of a compound of Claim 1 or a pharmaceutically acceptabie salt or 
ester thereof. 

A compound according to Claim 1 having the formula (I) 




O 



A compound according to Claim 1 having the formula (II) 

i 
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A compound according to Claim 1 having the formula (III) 




(HI) o 

A compound according to Claim 1 having the formula (IV) 




A compound according to Claim 1 having the formula (V) 
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(V), 



wherein 

R 1 and R 2 , with the proviso that R ! and R 2 are not both methyl, are independently 
selected from the group consisting of 

(1) hydrogen, 

(2) Ci-Q-alkyl optionally substituted with a substituent selected from the 
group consisting of 

(a) halogen, 

(b) C3-C6-cycIoalkyl, 

(c) aryl, 

(d) substituted aryl, 
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(e) heteroaryl, 

(f) substituted hcteroaryl, 

(g) -CHO, 

(h) -C(0)-Ci-C^aIky!, and 

5 (i) -CCCO-NRTR". wherein R' and R" are independently selected from the 

group consisting of hydrogen, Ci-C3-alkyl, Ci-C3-alkyl substituted 
with aryl, substituted aryl, heteroaryl, and substituted heteroaryl. 
(3) C2-C6-alkyl optionally substituted with a substituent selected from the 





group consisting of 


10 


(a) 


Ci-C6-aIkoxy, 




(b) 


-NR'R", wherein R' and R" are as previously defined. 




(c) 


-NH-C(0)-Ct-C6-alkyl, 




(d) 


-NH-C(0)-0-Ci-C6-alkyl, 




(c) 


-0-C(0)-0-C|-C 6 -alkyl, 


15 


(0 


-0-C(0)-Ci-C6-alkyl, 




(g) 


-CH(=N-0-Ci-C6-alkyl), 




(h) 
(i) 


-C(=N-0-Ci-C6-alkyl)-Ci-C6-aIkyI, 
-CH(=N-NH-Cj-C6-aIkyl), and 




(j) 


-C(=N-NH-Ci-C6-alkyl)-C t -C 6 -alkyl, 


20 


(4) C3-C6-aikenyl optionally substituted with a substituent selected from 
group consisting of 




(a) 


halogen, 




(b) 


C3-C6-cycloalkyI, 




(c) 


aryl, 


25 


(d) 


substituted aryl, 




(c) 


heteroaryl. 




(f) 


substituted heteroaryl, 




<g) 


-NH-C(0)-Ci-C6-alkyl, 




(h) 


-NH-C(0)-0-Ci-C6-alkyl, 


30 


(i) 


-0-C(0)-0-Ci-C6-alkyl, 




(j) 


-OC(0)-Ci-C6-alkyl, 




00 


-CHO, 




(1) 


-C(0)-Ci-C6-alkyl, 




(m) 


-C(0)-NR'R", wherein R' and R" are as previously defined, 


35 


(n) 


-CH(=N-0-Ci-C6-aIkyl), 




(o) 


-C(=N-0-Ci-C6-alkyl)-Ci-C6-aIkyl, 




(P) 


-CH(=N-NH-Ci-C 6 -alkyl), 
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(q) -C(=N-NH-Ci-C6-alkyl)-Ci-C6-alkyU and 
(r) •C(0)-0-C 1 -C 6 -alky!, 
(5) C3-C6-alkynyl optionally substituted with a substituent selected from the 
group consisting of 

(a) halogen, 

(b) Q-Ce-cycloalkyl, 

(c) aryl, 

(d) substituted aryl, 

(e) heteroaryl, and 

(f) substituted heteroaryl, 
? (6) Q-Q-cycloalkyl, 

(7) -CHO, 

(8) -C(0)-Ci-C6-alkyl, 

(9) -CCCO-NR'R", wherein R' and R" are as previously defined, and 

(10) -C(0)-0-Ci-C6-alkyl, 

or R 1 and R 2 taken together may be -(CH2) P % wherein p is 3-to-7, which taken 
together with the nitrogen atom to which they are attached, thus form a heterocyclic ring 
containing one nitrogen atom and from 3 to 7 carbon atoms; 

R is selected from the group consisting of 

(1) methyl substituted with a substituent selected from the group consisting of 

(a) -CN, 

(b) -F, 

(c) -C0 2 R 3 wherein R 3 is Ci-C 3 -alkyl, aryl-substituted Ci-C 3 -alkyl, 
or heteroaryl-substituted Q-C3-alkyl, 

(d) -S(0) n -R 3 wherein n is 0, U or 2, and R 3 is as previously defined, 

(e) -NH-C(0)-R 3 where R 3 is as previously defined, 

(f) -NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are independently selected from 
the group consisting of 

(i) hydrogen, 

(ii) Ci-C 3 -alkyl t 

(iii) Cj-C 3 -alkyl substituted with aryl, 

(iv) Ci-C 3 -alkyl substituted with substituted aryl, 

(v) Ci-C 3 -alkyl substituted with heteroaryl, and 

(vi) Ci-C 3 -alkyl substituted with and substituted heteroaryl, 

(g) aryl, 

(h) substituted aryl, 
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(i) hcteroaryl, 
and 

(j) substituted heteroaiyl, 

(2) C2-Cio-alkyl, 

(3) C2-CiQ-alkyl substituted with one or more substituents selected from the 
group consisting of 

(a) halogen, 

(b) hydroxy, 

(c) Ci-Cs-aikoxy, 

(d) Ci-C3-alkoxy-Ci-C3-alkoxy, 

(e) oxo, 

(f) -N 3l 

(g) -CHO, 

(h) -OS02-(substituted Cf-Q-alkyl), 

(i) -NR 6 R 7 wherein R 6 and R 7 are selected from the group 
consisting of 

(i) hydrogen, 

(ii) Ci-Ci2-a!kyl, 

(iii) substituted Ci-C|2-aIkyl, 

(iv) Ci-Ci2-atkenyl, 

(v) substituted Ci-Ci2-alkenyl, 

(vi) Ci-Ci2-alkynyi, 

(vii) substituted Ci-Ci2-alkynyl, 

(viii) aryl, 

(ix) C3-C8-cycloalkyi, 

(x) substituted C3-C8-cydoalkyl, 

(xi) substituted aryl, 

(xii) heterocycloalkyl, 

(xiii) substituted heterocycioalkyl, 

(xiv) Ci-Ci2-alkyl substituted with aryl, 

(xv) Ci-Ci2-alkyl substituted with substituted aryl, 

(xvi) Ci-Ci2-alkyI substituted with heterocycloalkyl, 

(xvii) . Ci-Ci2-alkyI substituted with substituted heterocycloalkyl, 

(xviii) Ci-Ci2-alkyl substituted with C3-Cg-cydoalkyI, 

(xix) Ci-Ci2-aIkyl substituted with substituted C3-Cs-cycloalkyl, 

(xx) heteroaryl, 

(xxi) substituted heteroaryl, 
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(xxii) Ci-Ci2-alkyl substituted with heteroaryl, 
and 

(xxiii) Ci-Ci2-alkyl substituted with substituted heteroaryl, 
or 

r6 a nd R 7 are taken together with the atom to which they are attached 
form a 3-10 membered heterocycloalkyl ring which may be substituted 
with one or more substituents independently selected from the group 
consisting of 

(i) halogen, 

(ii) hydroxy, 

(iii) Ci-C 3 -aJkoxy, 

(iv) Ci-C 3 -alkoxy-Ci-C 3 -alkoxy, 

(v) oxo, 

(vi) Ci-C 3 -alkyI, 

(vii) halo-Ci-C 3 -alkyl, 
and 

(vii) Ci-C 3 -alkoxy-Ci-C 3 -alkyI, 
(j) -CO2R 3 wherein R 3 is as previously defined, 
(k) -C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 
(1) =N-0-R 3 wherein R 3 is as previously defined, 
(m) -ON, 

(n) -0-S(0) n -R 3 wherein n and R 3 are as previously defined, 

(o) aryU 

(p) substituted aryU 

(q) heteroaryl, 

(r) substituted heteroaryl, 

(s) C 3 -Cg-cycloalkyU 

(t) substituted C 3 -Cg-cycloaikyl, 

(u) Ci-Ci2-alkyl substituted with heteroaryl, 

(v) heterocycloalkyl, 

(w) substituted heterocycloalkyl, 

(x) -NH-C(0)-R 3 where R 3 is as previously defined, 

(y) -NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 

( z ) =N-NR 6 R 7 wherein R 6 and R 7 are as previously defined, 

(aa) =N-R 3 wherein R 3 is as previously defined, 

(bb) =N-NH-C(0)-R 4 wherein R 4 is as previously defined, 

and 
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(cc) =N-NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined. 
(4) Ca-alkenyl substituted with a moiety selected from the group consisting of 





(a) 


halogen. 




(b) 


-CHO, 


5 


(c) 


-CO2R 3 where R 3 is as previously defined, 




(d) 


-C(0)-R 4 where R 4 is as previously defined. 




(e) 


-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined. 




(0 


-CsN, 




(g> 


aryl, 


10 


(h) 


substituted aryl, 




(i) 


heteroaryl, 




G) 


substituted heteroaryl, 




GO 


C3-C7-cycioalkyl, 




and 




15 


0) 


Ci-Ci2-alkyl substituted with heteroaryl, 



(5) d-Cio-alkenyl, 

(6) Q-Cio-alkenyl substituted with one or more substituents selected from the 
group consisting of 





(a) 


halogen, 


20 


(b) 


Q-C3-alkoxy, 




(c) 


oxo, 




(d) 


-CHO, 




(e) 


-CO2R 3 where R 3 is as previously defined, 




(0 


-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined. 


25 


(g) 


-NR 6 R 7 wherein R 6 and R 7 are as previously defined, 




<h) 


=N-OR 3 wherein R 3 is as previously defined. 




CO 


-ON, 




<j) 


-0-S(0) n -R 3 wherein n is 0, 1, or 2 and R 3 is as previously defined. 




00 


aryl, 


30 


(1) 


substituted aryl, 




(m) 


heteroaryl, 




(n) 


substituted heteroaryl, 




(0) 


C3-C7-cycloalkyl, 




(P) 


Q-Ci2-alkyl substituted with heteroaryl, 


35 


(q) 


-NH-C(0)-R 3 where R 3 is as previously defined, 




(r) 


-NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 
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(s) =N-NR 6 R 7 wherein R 6 and R 7 are as previously defined, 

(t) =N-R 3 wherein R 3 is as previously defined, 

(u) =N-NH-C(0)-R 3 where R 3 is as previously defined, 

and 

(v) =N-NH-C(0)-NR 4 R 5 wherein R 4 and R 5 are as previously defined, 

(7) C3-Cio-alkynyl, 
and 

(8) C3-Cio-alkynyl substituted with one or more substituents selected from the 
group consisting of 

(a) trialkylsilyl, 

(b) aryl, 

(c) substituted aryl, 

(d) heteroaryl, 
and 

(e) substituted heteroaryl, 

with the proviso that when R is allyl and R 1 is methyl, R 2 is not H; 

RP is hydrogen or a hydroxy protecting group; 

R w is selected from the group consisting of 

(1) hydrogen, 

(2) Ci-Q-alkyl, optionally substituted with one or more substituents selected from 
the group consisting of 

(a) aryl, 

(b) substituted aryl, 

(c) heteroaryl, 

(d) substituted heteroaryl, 

(3) a group selected from option (2) as previously defined further substituted with 
-CH2-M-R 8 , wherein M is selected from the group consisting of 

0) -0-, 
(ii) -NH-, 
(ii) -N(CH3)-, 

(iv) -S(0)n-, wherein n is as described previously, 

(v) -NH-C(O)-, and 

(vi) -C(0)-NH-, 
and 
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R 8 is selected from the group consisting of 

(i) -(CH2)n-aryli wherein n is as described previously, 

(ii) -(CH2)rrSubstituted aryl, wherein n is as described previously, 

(iii) -(CH2)n-heteroaryU wherein n is as described previously, 

(iv) -(CH2)n-substituted heteroaryl, wherein n is as described previously, 
and 

(v) -(CH2)n-heterocycloalkyl l wherein n is as described previously: 
and 

W is absent or is selected from the group consisting of -O-, -NH- and -N(CH3)-, 
the method comprising: 

(a) sequentially desmethylating 3 -nitrogen of a compound selected from the group 
consisting of 




(A), 



o 




(B), 



O 
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(Q, 



(D), 



M©^ .Me 




Me^ Mi 




Me^ Me 




, and 



(E), O 

wherein R, and RP are as defined previously; and 

(b) sequentially reacting the compound from step (a) with a R l -and a 
R 2 -precursor compound. 



10 II. The process of Claim 10, wherein the desmethylation of the 3 '-nitrogen is obtained by 
reacting the compound with N-iodosuccinimide to afford a corresponding compound 
having a 3'-NHCH3 group. 



15 



1 2. The process of Claim 1 1 , wherein in step (b), the compound is reacted with aR 1 - 
precursor selected from the group consisting of 
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(i) R*-X wherein R 1 is as defined previously and X is a halide or sulfonate 
leaving group, 

(ii) an aldehyde of formula R*-CHO followed by reduction to give R*-CH2, 
the R 1 moiety described previously, 

(iii) carbonyldiimidazole to give an intermediate compound wherein R* is 
imidazolylcarbonyl and reacting this intermediate with an amine having the 
formula HNR'R", wherein R' and R" are as defined previously, to give a 
compound wherein R 1 is QC^-NR'R", 

(iv) an alcohol of the formula HOR', wherein R! is as previously defined, to give 
a compound wherein R 1 is CCCO-OR 1 , 

(v) an acylating agent of the formula X-C(0)-R\ wherein X is halogen and R' is 
as defined previously, or 0-(C(0)-R')2 to give a compound wherein R 1 

is C(0)R\ and 

(vi) a substituted or unsubstituted aryi alcohol and a homologating agent 
selected from formaldehyde or paraformaldehyde to give a compound wherein 
R 1 is methyl substituted with substituted aryl. 

The process of Claim 1 1 , further comprising treating the compound with 
iodosuccinimide or iodine in presence of light to afford a corresponding compound 
having a 3'-NH2 group. 

The process of Claim 13, further comprising treating the compound with a 
R^precursor to afford a compound having a 3'-NHR ! CH3 group, wherein the 
R* -precursor is selected from the group consisting of 

(i) R ! -X wherein R 1 is as defined previously and X is a halide or sulfonate 
leaving group, 

(ii) an aldehyde of formula R*-CHO followed by reduction to give R*-CH2, 
the R 1 moiety described previously, 

(iii) carbonyldiimidazole to give an intermediate compound wherein R 1 is 
imidazolylcarbonyl and reacting this intermediate with an amine having the 
formula HNR'R", wherein R' and R" are as defined previously, to give a 
compound wherein R 1 is C(0)-NR'R M , 

(iv) an alcohol of the formula HOR 1 , wherein R' is as previously defined, to give 
a compound wherein R 1 is C(0)-OR\ 

(v) an acylating agent of the formula X-C(0)-R\ wherein X is halogen and R' is 
as defined previously, or 0-(C(0)-R')2 to give a compound wherein R J 
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isC(0)R\and 

(vi) a substituted or unsubstituted aryl alcohol and a homologatingagent 

selected from formaldehyde or paraformaldehyde to give a compound wherein 
Rl is methyl substituted with substituted aryl. 

The process of Claim 14, further comprising treating the compound with a 
R^-precursor compound to afford a compound having a 3'-NR*R 2 group, wherein the 
R^precursor is selected from the group consisting of 

(i) R 2 -X wherein R 2 is as defined previously and X is a halide or sulfonate 
leaving group, 

J0i) an aldehyde of formula R*-CHO followed by reduction to give R*-CH2~, 
the R 2 moiety described previously, 

(iii) carbonyldiimidazole to give an intermediate compound wherein R 2 is 
imidazolylcarbonyl and reacting this intermediate with an amine having the 
formula HNR'R", wherein R' and R M are as previously defined, to give a 
compound wherein R 2 is QOVNR'R", 

(iv) an alcohol of the formula HOR* to give a compound wherein R 2 is 
C(0)-OR\ 

(V) an acylating agent of the formula X-C(0)-R', wherein X is halogen and R' is 
as defined previously, or 0-(C(0)-R')2 to give a compound wherein R 2 
is C(0)R\ and 

(vi) a substituted or unsubstituted aryl alcohol and a homologating agent 

selected from formaldehyde or paraformaldehyde to give a compound wherein 
Rl is methyl substituted with substituted aryl. 
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